Experimental Section

Synthesis
All reactions were performed under the air atmosphere except the one with n-butyl lithium (1.6 M solution in hexane) which was purchasd from Sigma-Aldrich and used without further purification. Other starting materials were commercially available and purified before use. All other reagents were of analytical purity and used without further treatment. The synthetic pathways of the desired CAO and CNO are shown in Figrure   S1 .
Synthesis of 1-(5-chloro-2-methyl-3-thienyl)-2-(5-(triphenylamine-1-yl)vinyl-2-methyl-3-thienyl) cyclopen-tene (4)
A stirring solution of 3 (1.4 g, 4.5 mmol) and phosphonium salt (3.0 g, 5 mmol) in DMF (25 mL) was added C2H5ONa (0.34 g, 5 mmol). The mixture was then refluxed overnight. After cooling down to room temperature, water (50 mL) was added. The resulting mixture was extracted by dichloromethane (3 times) and the solvent was removed in vacuum. The residue was purified by column chromatography (silica gel, 56, 147.11, 139.11, 135.90, 135.15, 135.12, 133.80, 133.70, 133.28, 131.34, 129.30, 127.01, 126.88, 126.82, 126.77, 125.00, 124.47, 123.64, 123.01, 120.43, 38.42 (s, 5H) Compound 4 (0.90 g, 1.60 mmol) was dissolved in anhydrous THF (15 mL) and n-butyl lithium (1.5 mL of 1.6 M solution in hexane) was added dropwise under nitrogen at 0 º C using a syringe. The mixture was then stirred at 0 º C for 30 mins and quenched with anhydrous dimethylformamide (0.62 mL). The mixture was stirred for one hour at room temperature, before pouring into H2O. The mixture was extracted with ether. The organic layer was dried over MgSO4, and concentrated. The residue was purified by column chromatography (silica gel, CH2Cl2/ petroleum ether 1:1) to give the compound 147.20, 146.65, 139.80, 139.54, 138.11, 137.77, 136.37, 135.54, 133.74, 133.05, 131.14, 129.30, 127.08, 127.03, 126.53, 124.49, 123.56, 123.05, 120.17, 38.46, 38.33, 23.02, 15.51, 14.55 67 , 146.87, 146.50, 141.64, 138.77, 136.62, 135.69, 134.80, 133.94, 133.32, 132.90, 130.82, 130.23, 129.51, 127.24, 127.00, 126.43, 124.10, 123.89, 123.21 123.07, 122.82, 120.27, 37.97, 37.83, 22.26, 14.41, 14 .08; HRMS (ESI) calcd for C36H32NO2S2 (M+H) 574.1874, found 574.1874
Synthesis of 1-(5-acrylicacidethenyl-2-methyl-3-thienyl)-2-(5-(triphenylamine-1-yl) vinyl-2-methyl-3-thienyl) cyclopeantene (CNO)
A mixture of 5 (110 mg, 0.2 mmol), cyanoacetic acid (85 mg, 1.0 mmol), and ammonium acetate (77 mg, 1 mmol) in acetic acid was placed in a three-necked flask under a nitrogen atmosphere and was stirred at 120 º C for 12 h. After cooling, the reaction was quenched by adding water and then extracted with CH2Cl2. The organic layer was dried over anhydrous MgSO4 and evaporated under vacuum. The products were purified by silica gel column chromatograph eluted with CH2Cl2/CH3OH (6/1). 56, 146.97, 146.60, 141.72, 141.38, 138.89, 136.57, 135.78, 135.09, 133.14, 133.10, 133.06, 130.92, 129.64, 127.36, 127.13, 126.54, 124.22, 123.35, 122.92, 120.44, 118.84, 38.11, 22.57, 22.32, 14.57, 14.22 ; HRMS (ESI) calcd for C39H31N2O2S2 (M-H) 623.1827, found 623.1828
DFT Calculations
The ground-state geometries of CNO, CNC, CAO and CAC have been optimized in the gas phase by DFT with the Gaussian09 package, S1 using the hybrid B3LYP 
